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... 4.1 Possible Behaviors of Random Byte Sequences First, we characterize the possible events 
associated with a generic processor or emulator attempting to execute a ... (1 ) A symbol is a string 
of I bytes, which may or may not belong to the in- struction set. ... (2) An instruction is a ... 

Muiliw cU i-occ or< rf>0F| from 

GO ;>•-,!■: iVf: ■ c: Sid .... -i«9a poUBi arc. 

... to the set of values that may be consumed by the task and the set of values that ... In a sequential 
exe- cution, this information is discovered during the instruction decode process as instructions 
are ... of the CFG is performed by the com- pilerto supply the create mask that indicates ... 
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... The decoding step during runtime consults the mask table and determines the ... use traditional 
interpretive techniques for executing modified instructions while the instruction set ni| ilf I 
technique ... In static-compiled simulation, the generated simulator is optimized by the C++ ... 
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of the present inven- tion, the RISC is designed for use as an emulator of a ... The "reduced" 
instruction set dis- closed in the specification is particularly well suited for execution on the ... 
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simulator (ss), and ... The configuration of the instruction cache given above is its default configuration. 
In our experiments, we will vary its set associativity, its size, and its miss latency ... 
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... IBM TJ Watson Research Center A novel architectural framework allows applications written 
for one instruction set to migrate to a higher performance architecture without a significant 
investment by the user or developer. ... Instruction-set migration ... 
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instruction specified the predi- cation information for subsequent instructions using a bit-mask. ... 
full predication in the microar- chitecture without requiring additional instruction set support ... 
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... If the trace does not end in a branch, the target address is set equal to the fall-through address. ... 
SPARC instruction traces were gener- ated using the Quick Profiler and Tracer (QPT) [7] 
and then fed into the trace-driven SPARC processor simulator. ... 
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... in this study are derived from the SimpleScalar/Alpha version 3.0 tool set [2], a ... The timing simulator 
executes only user-level instructions, performing a detailed timing simu- lation of an aggressive 
dynamically scheduled micropro- cessor with two levels of instruction and data ... 
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is used as input to the Instruction Level Simulator (ILS). ... MIMOLA is too low 

compilers, and it does not support the definition of ... In particular, it includes 
instruction set description, a listing of the available resources, an ' 
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... Support the automatic generation of a cycle-accurate instruction level simulator. • Support th 
automatic generation of a hardware model. ... Section 6 presents previous work on retarget 
and machine description languages. ... INSTRUCTION SET DESCRIPTION LANGUAGE ... 



S/ H;:!::;:".r: ■ "■!'■>! ( ;:-.y. 

... executed in parallel. The third step of the compilation process is to select a set of target processor ... 
The Aviv retargetable code generator is one element of a software synthesis system ... Once the 
code has been generated, an instruction-level simulator analyzes the generated ... 
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... Dul69] and MIMOLA [Zim76]. Depending on the abstraction level, a behavioural 
ipeeification of a computer is either a register-transfei description 01 a description 
of the instruction set of the machine. • ALERT and the DDL compiler ... 



... Idb [Ramsey 1992; Ramsey and Hanson 1992], a retargetable debugger, uses the toolkit to 
decode ... 1, and Bice is bound to op = 0 & op2 = 2. Bindings to the wildcard " " are ignored. ... For 
example, the synthetic instruction set [SPARC International 1992, p. 84] expands to a single ... 
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... When reading the machine program, each instruction is decoded, ie, the set of RTsto be sim- 
ulated in the current instruction are determined. De- pending on the selected simulation mode 
(interpretive or compiled), decoding takes place at simulation time or simulator ... 
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... The simulator recognizes if the previously decoded instruction has changed and initiates 
re-decoding of the modified instruction. If any instruction 759 Page 3. ... Customized Inst. Template 
C++ Compiler ... Program Decoded Figure 3: Instruction Set Compiled Simulation Flow ... 
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... A macro assembler might do a better job of translating certain architectures (ie ones with 

' ' a significant loss of portability. ... Consequently, compiled instruction simulators 
' : ~>n set prototyping tools. ... 
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... We provide pre- compiled test binaries (big- and little-endian) and their sources in 
$IDIR/simplesim2.0/Uests). ... macro definition for each instruction in the instruction set. ... The 
actions (which appear as macros) that are common to all simulators are defined in -~sh Those ... 
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... six benchmarked circuits running on an Apollo DN570-T 32-bit workstation (with instruction cac 
For the last four circuits, time to set input patterns had been reduced to a ... 5. SUMMARY AND 
CONCLUSIONS A logic simulation technique using levelized compiled- code (LCC)for ... 
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... in ARM, described in Figure 4. /* extracted template for data processing operations of ARM*/ 
template<class Conditions ... EXPRESSION: A Language for Architecture Exploration through 
Compiler/Simulator Retargetability ... [2] M.Reshadi et al, Instruction-Set Compiled Simulation: A ... 
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... The interpretive simulator is not discussed. 1 j Compiled Simulation: The objective of compiled 
Simula- tion is to reduce the simulation time. Considering instruction-set simulation, efficient 
runtime reduction can be achieved by per- forming repeatedly executed operations only ... 
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... code with instruction abstraction technique jvhich da ifies instructions using C++ template to 
improve ... 2003 [2] Jianwen Zhu, Gajski DD, "An ultra-fast instruction set simulator". VLSI Systems ... 
M., Dutt N., "Reducing compilation time over- head in compiled simulators", 21st ICCD ... 
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h I etil I hen the Linux kernel is compiled. ... architecture is defined in 

ss.def, which contains a macro definition for each instruction in the instruction set. ... The instruction 
actions (which appear as macros) that are com- mon to all simulators are defined in ss ... 
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... Besides the ability to generate a complete set of software de- velopment tools, synthesizable 
HDL code for the processor's control path and instruction decoder can ... generated simu- lation 
tools are enhanced in speed by applying the compiled simulation principle ... 
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... Page 4. Translations for condhional branches are compiled with two ... The TLB is an array of lists 
of <target, host> address pairs. Each pair associates an application instruction address with the ... 
The TLB may also be thought of as N-way set associative, where N is the list length. ... 
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... 4.1 Experimental Setup The ARM7 processor is a RISC machine with fairly com- plex instruction 
set. ... The generated simulator code is compiled using the Microsoft Vi- sual Studio .NET compiler ... 
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... less effort has been spent so far on retar- getable instruction set simuli 
for a fixed application program, thereby mov- ing the instruction decoding overhead to 
compiled approach achieves significantly higher speed, its disadvantage is that the ... 
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... which uses a vir- tual machine code generation interface for the static compiled ISA simulation. ... 
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in Proc. ... [4] Z. Barzilai, et al., \HSS - A high speed simulator," IEEE Trans. ... [7] V. Zivojnovi c, S. Tjiang, 
and H. Meyr, \Compiled simulation of programmable DSP architectures," in Proc. ... 
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simulation environment generates bit-, cycle-, and pin- accurate DSP processor ■ ' 
that are two to three orders of magnitude faster than interpretive simulators. ... 



simulation. ... for the partial modification of the target software, user should go through all the 
simulator generation processes. ... Second, the static compiled ISS has restrictions on flexibility. ... 
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... The compiled instruction set simulator [8] decodes a program and generates a model for that 
program running on a processor. This has obvious restrictions, such as no self modifying code, 
but because the decode is done once at model generation time, it pro- duces models that ... 
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... In addition, a given x86 instruction can access both regular memory and I/O space ... representative 
subset of the results, along with the means for the entire set (see Appendix ... Although these are 
becoming less common in modern compiled applications, device drivers, games like ... 
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... from disk, or be encoded and copied into a completely dis- joint set of memory ... prefetch block 
so that further processing can proceed normally in actually decoding the correct instruction. ... 
Periodically re-randomizing programs (eg, when the system is re-compiled for open-source ... 
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